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^320030047491 %:% <Q*\: 2003/7/28 

4iaf A}-g-^ tiVjE^l ^l^^l ^^-S., Jit} 

^1 #3* ^^Rr *fl 2^, ^-7] ^ n>^H* ^*Rr Xl 3^, #7] 

3fl^ oi-g.^ ^e)i- xi 5tt ^ ^-71 *}2= p}iat *m*Hf- xl 

-S^Rr °l-§-*V<*l s« ^ 9X°] SHM^ ^ 
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^D20030047491 2003/7/28 
£ 4 

s};E. KrF, 711 o]e 'sH s l^ z h HF, vapor phase cleaning 



19-4 



|)20030047491 #^ H*}-: 2003/7/28 

^Hl^^-ilr £fe ^>£.^1 ^^>^l *fl2: ^{Submicron semiconductor device} 



£ 3^r sj-c ^iEi sf|€* °l-g-*fl ^^tb T^l ^ ^r^3E 
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^)20030047491 M 2003/7/28 

<7> aVESfl ±_7.}9] ^-g- Sfl £ 7>^- 7l#^r # ^A>^ (photo lithography) 

7l#o]cf. ^, o) 7}^S] «fl^ a> £ ^ 4i7>>S] ji^s^ #Efl# ^ZL oinfji 

<8> <^«V^^.s., ^>^(nthography)ole} ^ sflfi* ^ f^A^i #^-4 4^ 

5L*fl ^cHH^ *U}»],g- 71^; ^ #^ofl 5]S 7]^ ^ ^ 7^ ^ 

SLS. 7l^j $H) 3l*l^SHr Jl&7> #^-g- £1*1 P7l^ ^ ^g; ^ 7\€\ 

<9> ^ 3\S ^7|S 4«lH #7>sH #i=t. 

<10> #*U}^ ^ =?7£ ^(Numerical Aperture) *r^3H , ^ ^ , 

4 ^--g: iL^-^-al 7>^1^ #^o]ji CARCChemically Amplified Resist) ^ 31*1 

^4 ^ 7^ ZL^Jl ^ ^^s^cq TLRCTri Layer Resist), BLR(Bi-Layer 

Resist), TSKTop Surface Imaging), ARCCAnti Reflective Coating), v}^3. ^l^ 
PSM(Phase Shift Mask)4 OPCCOptical Proximity Correction) 7}^7^^o) 

<11> ^7)9] ^#^siEiSAi 7}& 3H) tifJL n^at rfljl ^o_5. * 

i^rfe lH>M£l}. °1 7]#o] ^ c-1 7l##^ 
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^)20030047491 #^ <£t}: 2003/7/28 

#^ *fl A o v ^l- ££^31 7 ^ *}°H 4^ <?§^#(Soft contact)^ ^#(Hard 
contact) (10^ °1*1-) i^^Ml ^cf. 

<12> zl ^, 1970\icfl 3^]^ ol-g-t!" ^KMl* ^-S-^b ^<£2] 

v}^EL2\ ^*$<£^ 7}&£\ 3.7] ^Tg^ 
7fl^ofl^ ^-g-o] £.330.^ X\^Q ^ 9X^. =L 1970^ ^«Hfe *KE*ll tfl^ 

<13> ^Efls]^- •^7^1^ oV^'S] ^cym-^ o] «J-a1o} i^^ti)^ a}-^}^ Tsfl^^r ^ 

o)jL ^# ^^-£^1 ^°1 ol^O^^C}. 2,71 ^EflS]^ n>^3 2fl cflti] 7] # ^-^1^21 
^BlWl^Ol 5:1 10:1^1 ^± ^ O^^. ^^£l^O.M- Dfia 3Jfl^jlf 37] 

S] ^7]]^ o]sH 5:1 ^MlHW ^^-1- o]^7ll £l£r}. 
<14> Cl-A] 1990^^1 7fl '^l^ ^Ap ^EflS] ^7flH^ 4:1 ^ U <H1 

7>^7fl S)]^^ «^ -71^ M*l<£ 33 ?W*r ^ H7H rfl-g-^JL ^X^-g- ^<|J - 
9X5^ ^^>alo]cl-. SflAj-^o. ^.ojo^ 3^3]. igQjQ. ^7111- ^Dl] ^7]2] g-A}(A 

=436nm)-ir °l-g-tb ic^^lS^ 0 5jWn ^^o] sflEjo] 7>^5f^jl i-A}( \=365nm)^§: 

°) 0.3j*m 2fl€<>l 7>^}5!cl-. 

<i 5 > ^1 e^l KrF elH*1( A=248iun)l- M^S. *}±r ii^-^-u]o] efl^^S] i£ 

# ZLElJi 7M ^-c]]7l^Sl ^Aj-^-S. <ys>o} isonm °ls}ol sfl^c 7>^5>7ll S\^. 
<16> ^*fl^ ArF eflol^( \=193nm)S. ^alf Af-g^ol ii 0n m o^el sfl^^- ^IS. 

7B^s>ji ojcf. DUV ^U} 1 ^ j-A} cflal 5fl^£ & DOFCDepth of Focus) -^^l 
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.^)20030047491 #^ H4: 2003/7/28 

#444 444 Jl44 4tb CD ^#4 ^>£4 o^*v wva}^ Afl^^Ai-oi 

4444. 

<17> 7}^44« oj-g-^H ^4^" T "144^h§: £tt 4^4 ^444 $1 

44, I£ 3.^5. 4, ol^ 7 J.x> 30. yj-^ ^ 0,^1 ^3 o_ oj-g-^- 

bias(444 is 44^H 444 °J4 ^1^(DI CD) &4 44 ^4 *l*r(FI CD) 

& #4 ^ol)3:^o)5f ^ ^Lf, °14tt 4^1 ^^H^ 34 #4^r 4 ^"4 4 

4^ 444^ ^ 4 4 -§-4 5d4. 

<18> -a- ^-^^ ^z]7\x\ ^ 444" ^ &i>-4, ^^Al^]^ ^ t^ofl tflsfl 

4^144 ^^s>ji^> tr4. 
<19> 1-^ 4^ KrF 44* °l-§-44 90nm4 4^f-& ^tt 4°lH 4i4* ^44 

4 5a°14, 5^ I^^S] 4^-£r 125nm 4£°1^-S 6f|*l ^ 

44 35nm -I- 44 4^ ^44 4^44. 

<20> DUV e^liB fe°l(PR height)* -HB}4 4 44 47}^ *b "r4^4 

#4 2:4 (ArF ^44 4-8-) °l^-444 44. ^r, KrF ^44 &4 125nm4 I£ 

44^B sJ14^-§: 44£ D0F(depth of focus) 44 J1^4^ IS 44^B ^<>1 

^ 3000 A °144 ^44 &4. 

<2i> ^ TllolH CKchannel length)* 90nmS ^7] ^44tt 35nml- 4*1 ^444 # 

4 44 44. °l^r 4^^s 4444 4-£ is efl^liSt 4-8-44 4 #4* 
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4^)20030047491 2003/7/28 
17.5nm ^ ft*} ¥) 0 > SHrHl ^ I£ efl^l^H^ &^7> t|H8*M Tfl 

<22> o]al^. sfl^§>7l ifl*H s)^# ^oll *>=^]-i3(hard mask)* 

jl =l tf^ofl PRsfl^# ^*>£), §M1 °1* °l-§-^: # 

<23> ZL^ZL, ^ ^ ^>7l *]-H.n>^a. 2)1 *H ^^f^ 

0_ S *| ofl^ H 7l2l S)4|Z^ 3}]^^- ^ oXsm 

<24> o]<^ ^-71 .^JEL^S* *Q17]X\ ^ ^SLS, ^]7]^}7\] sq^tfl, ^e^H^r 

37} ^f^AS. ^7} ^>J1 ojjSc. sb» ^ ^71 ^^A>o]= ^ 

3H*1 ^^3^4 ^r<?] ^ 3tE2] ti}-g-* ^71 ^lTl^ 

4l7>2l -a^^o] T^S^ ^#o] lH§*Kr ^}^o] ^Cf. 

[^ol o]=J17> <5>^ 71^^ 3^]] 
<25> £ ^715+ ^ ^Efl 7^2] S-afl^-g- S^^l ^ 3°.5L, S^-j 
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4^)20030047491 #^ ^7}: 2003/7/28 

^ 3-8-1 

Xj $^«Hr XI 2^3, >a-7l 3H1 <5}:el p>^3» *8^*Hr XI 3^, #7] 

v}^B. $H l£efl^liEf f^V<X sflE^Hr X) 4^, ^"71 5}IEL n>i3.<Hl 
^£ ^l-g-^H ^*Rr XI 5^3 £ #71 S}J= ^^fe XI 

S^Rr s^o S nl^3~g- ^ wV£*fl 4i7}£] «j-*Hl 

^ w}-^^ ^aHU- £A]*>J1 oi^ £^-g- o]§]- ^^oj] o^*H sl 

4 *3WX1 <X« 

<28> £ H^l £ 5^ ^ ^Xl aj-s. h}c^| ^-^£o]cf. 

<29> £ 1^ i£ XMl^H 4^3t Aj-g-^-c*} sflB^tt ^-E^. 

<3o> al-c^ 7l^r(l0)^H] ^><X^(11), ^el(l2), ^ ^3(13) ^ efl^l 

^B(14)# ^aj-SMl, D}A 3 f ol-g-^c^ Aj- 7 | i£ e|XiB(14)t 2])&NsH £ 14 
^-ol ^^*lcf. ^(active area)°l 7\% $]o\] ^]o]e ^a}o]:=S *) 

^ ^A}oj;E.( thermal oxide) ^ ^^-Al^l * XHB-& ^^yuf. 1- 

e^em WXl XI °m 5fl e^^- W 4iat i£ ell^AEf oj-g- 

«H a>^1 ^-g- ^Al*}-^. 5LS X1^1^H(14)1- 2)]E^^- nfl KrF#^ A>-g-^- 

^ XHfd^ ^o] I20nm7|- sflE^^cf. #7l n>^ 3 (i3)^ PE-CVD* <X-g-t}" 
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^^32003004749 1 2003/7/28 
SiH 4 ^Afo] =7> «>^§>J1, s&7\ s}= 4^32] ^l^b 150A vfl^l 400A7]- «V#^*> 

A. 

<3i> = n>^3 ^d\] tiVA>^ 5I^iHAnti-reflection 

coating: ARC)# 3 + 0}^ h>a>«J-^^ -fr7} JE^r ^-7) oJ-hs <>1^H 

< 32 > c 2 ^ s>= 4AHt ^zHr}JL IS Efl^Bf a1]tRV ^^£o)cf. 

<33> #&|-^nf# ol-g-^ av 7 ] i£ E|l7]iE 5fl€(14)# ^zfr. pfiHS A>-g-5f^ 5> = 

n>i3(13)» ^3*}. >*7l #S^> Alzjvg- SF 6 7>i# A>-g-5>^, -g-Wj-Aj Alz^O.5. 

4i3f| #sf^°> ^ ^. oflAi( ashing )/^E ^( strip )^.^^- ^i^ s > 

°3 ^7) 31*1 AEf ^7^*Vcf. 

<34> s_ 30. ^1 oje *g^7l #^ n > °l-8-*H >fl°]B #5-11- 

^4 4^31 °l-g-*M *]zM- ?1MH. #3(12)1- ^mw. 

A o v 7l^ ^05. CD(Critical Dimension)^ 7flo]E Aj-S-g. ^tf. #7l 

^£ Cl 2 /HBr, Cl 2 /0 2 5Efe HBr/0 2 ^ ^^7>i# A}~g-«H ^Afojc^o] ^ 
^«17> 10:lol *lcf. Aj-7]^ ^-Aj o. S <Xo]x) TljolB Ai^-S^ ^o. KrF ^ 

# >M~8-*H oj_s_ ^ 01 s. I20nmi4 ^ 80nm°lc}-. #7l -f Aiz}-A] 
^1-^1 HF cleaning^- <>l-g-SH aflTl^cf. 

< 36 > $_ 4^ HFS s}^ D}iHf H}7]& ^"Ajiolcf . 
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20030047491 2003/7/28 

<37> 39% HF -§-^-1- 7l^()^-*H 7fl ©IB JijL*} 

^ #7] 1-2] t}EL v}^3.% #**m<Lg- ^T^Rr f>}B. d}a 3 ^ ^sj 

<38> 39% HF -g-^-§: 7l*||3j-*M 5J- #eflo]e(hot plate)3Hl ^3 ^3- 7l^* 

^z|^ ^-f 711 °1B ^-A>ol = s Af-g-s)^ 4>7l ^ ^-AH -EL ^9] ^ lA/min °ls>s) 
^ M-Hl-xflJl, *}JEL ^SLsL Af-g-S)^ PE-CVD SiH 4 74) ^-Afo]c 2,0} 

200A/min 7>*1 7fl Sl^L, ^Bj^l ^-f lA/min <^1^ 

<39> a o i- 7 | ^j- ^ e1 io) B ^ ^.tr- 50 » c ^ 90 ° C7l . HV^-ai^cf. ^ 7 ) Hp 7l ^]s. qqtb 

~ 200°C °l^£l N 2 7}if 39% HF -g-°JH #7} ^ ^5. T 

3^ HF S^°lH 7l^7> I^W. 

<40> £ 5^ ^S^-i: <>l-8-«1-<^ ^5fl°l^# ^-^£^14. 

<4i> 5}= D}i3t ^l7l*V ^ ^sJ-^-i: °l-g-«H ^Bflol^s. ^Sj-jn. tfl^ ^-g: 

^1-g-tF ^SlAfolJc^- |^5}o) TflolE ^ 7 >1- ^^*V S.^^- j^a^tf. H>iEL D[i37| 
^17H^ 71^1 ^^(15) ^ ^^(17)^- l^tt ^Ml ^1^1^ (etch back) ^3 

SLS. ^n^ik ^l^H 3^(17)^ ^#4. 

< 42 > ^-71 711 °1B *1^§- ^*}^ nfl ^ £ efl^l^iB ^>^h cfl^J^l 

Al~g-*H, 7l#Sl KrF^-i: °l-g-*H 90nm^ 7 |.*|i=, Tflol^ 3^.0. 
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v^320030047491 #^ 2003/7/28 

<43> SEth 39% HF^I 7l^|^ ^ <qz$°-3- TlMH ^-A>o] = 2]- n>^ 3 §. >^Efl^ 

*H ^*M*1 ^ iflsHd °l-g-$ ^elA>oi= ^^a) o.s. tfo> oi^ 

<44> ^1^1 Aj^ig a. *£t$6)] O]*}^ TgTgo) ^-^1^-1- 3&f <5Rr ^ 

#*fl 7l# £-<>HH ^^51 iL-f-o] ^ej-^oj)^] ^Btt^ 4^^^ ^jojol T^^cK ^ 

^ 7>^1 7>^o] ^ vflofl SX^, ^Xfr £<8«>g- ^ Lfl 

<45> ttj-iiH, w^o] nl^AjS.^- £i=. ^tr^ ttj-^^ TjlojE £=l£ — p- 

3] ^OH,^ i£ efl^H cflAjofl sj-c ^l-g-s>cn| ^7H^1 ^f-7> 

71^ ^11- T ^ ^-^JL, *H^t3. 

S-^^Hr ti^r^r ^ ^-g- <=>)-%-^ ^ 91°) ^-§-^ ^ ^ 

<46> 71^1 ^-Efl^ HF^l ^3 ^*fl ^nVo^ 7])o) ^ ^a\o] EL^ JS. 

3*1 ^ 91°) 4* ^ Si^ Jl^I- 
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^(JD20030047491 2003/7/28 
11 

71* $H ^>ol=^- ^^s>^ *|| 1^; 

^-7] ^-A>o}c ^ofl f^t ^ ^ c?}ir 2^; 

<#7] sfH. n}iat ^*Hr *fl 3^; 

2] 
3] 

^-71 «1-a>h1-^^ -a-71 ^ ^-7} o}^.o]^\ ^-§- ^ oMl^ 
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|D20030047491 #^ 2003/7/28 
4] 

-8-71 *fl 4^°lH ISJll^iEo] sJJe^^ KrF^-^* >M~8-«H ^Ei^Hr 
°Hl^^h§- £Sr &S.^ 4i7>^ ^12: « 0 >^. 

5] 

[^^^ 6] 

#7l 150 A i-H*] 400 A ^ ^1^. f^^l ^K 1 A^. nl^-fl 
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^jjjb20030047491 Q*}- 2003/7/28 

2] 7%2i 



8] 
9] 

#7] 6^3H*1 ^^3.21 ^7^ 39%£] HF1- 71^^^ l-ej ^-S^ 711 



[3^3- 101 
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-^D20030047491 #^ 2003/7/28 

#7) 39%^ HF 71*11 200°C N 2 « HF7> #7l&fe TlH^g «fli^ ^S. 

T^l^ HF-g- 0 -"^ 71*11 7} ^51tt 3* ^ ^Hl^# ^ «>3E 

*ll ^7>51 afls 

[^t 1 * 11] 

#7l ^ai Aizl-^- 50 °C vH^l 90°C^1 ^ t5fl°m«ll^ ^J-g- ^ 

121 

^ 9^1 &<>H, 

^7l qz)>°.g. 7J ^v 7 ] j^o) iA/min ol*>5l <b}z}- i£f, # 

7] f;}^ d>^H^ 200 A /m in °K>£l Alzj. ^Efufl^ 3-8: ^-2-3. *>^r °H1^ 

#51*11 i7>2^ ^fl2 
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IS. 11 

I 1 I 1 I 1 I Tv^l4 





[-£ 4] 
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^ ^^>: 2003/7/28 



[5L 5] 
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